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\Z^\,>r, ^HmM^i^TS., (a) 700-1000O 
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0 0 0C!7in<D^SU&tK (b) 0 Ott9SIC&« 
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(a) 7 0 0-1 oooomosfifiSKc^ (h) mi 

«»©^ni:<i:t.iaii, £tTro^a<i.'&-^v AS 
TMfXK:3EFj£D-3 8 3 5ti0 2 6 O'CTe 00 0 
-8 00 0 O^-fXOMO^M^t^fiSfi. 7 00-1 0 0 

oomo^sasRiAKii 0 osfisigtcK^eiRs^ 

•e-f> »::'^>Ftt, (a) 7 o o - 1 o o o®M©a 

mm^lkZS (b) »1 0-Dmfi%(C&^;4(!S'R&l^ 
(c) ASTMx;3^h3SffeD-3 8 3 5fcJ:D2 5 0t; 
T6000-8000 0#'f XOM(0»iB«3ftflE. 

7 ] »«tt^»tf Stt, « 1 8 0 0 0 X 
J:»3:*:€rvsSJB#ttSE&^-r«. 1 
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m^ltm 8 } «JllS^fic7w> ^AtS, » 3 0 0 0 0 « 

^fr«<ef, s^*«2o»3l^S'&#7^'J^A> K««3o 
»*« 5 ©:^k> FRr«ff«fl 6 o^sss^fi: 

JO m 
n. 

m^m 1 0 ] mmm^mfnt. n s o o o o ij^^r 

Xi 0 /i'-t Vi»IK»J|**€rrf «. bS«:B 1 ©*JSS& 
20 mSm, BI««2©**a'&*7^;i'A. i!;^:®3©* 

S4 ©*j!}a^*K7-f;i'A&^tri«:^ea£isn^-rs 

m il*3!B5©::^U>FRl«il#«6©*lf5£^*# 

1 1 ] nmm'^mm\t, « 3 o o o o jj?-f 

X^t}±t< hi^^me 0 0 0 0 3j«'fXJ;ti/h*Vi?gii| 
fltttffiswrs. M 1 si*«2 

©»«S^#;7>i';l'A. if^3B3 0»}!IS^ft:7>i';PA 

30 «7w;L'AS^tr«8m««i«sif^-r«m r*S5© 
:f u> F&tfii*B6 ©*«a-&#*m. 

[il:^^ 1 2 ] fi^m^mm^i^ m 3 5 Sft%.): t) 
;k€rV);!lc!KiKS«r-r«RjR]Bl©^liifi#(f^». M^fi 
:S2©«lilS^f|c7>f A'A. it:^S3©All$S^ft:7'f 

#frM7>f;i/Afe'&tHi»ff««&»frrsm 
5 ©7V> FRlfSI*ffl6 ©**a#*Wf», 

1 3 ] i^MM'^imm. «^ 1 0 0 m&Hi^ 

D/h*V>*K<R*^«B»jR9ll ©?&*£■&{*»»> il 
40 «g!2©»*a^#7-r;l'A, ai««3©»#a^ft:7 

S^«i:|87-f;i'A&"ttHKJR««SSfPr*:&te. It« 

lei^di^s 1 4] i^m^^mtm. mo mmx^ o 

/hS V>*RiRSWr 5R*« 1 ©*9flfi^#«», gf:^ 
:a2®*»S^«=7^;UA. il«JS3©*«S^fli:7>f 
&$tr:^n h >^tt§»K!|E^fB^ tH^m 4 ©»«a 

5 ©7v > vmrn^m e ®*«a&«=wj. 
50 1 5 3 »jgs^(«m», « 7 0 mmxi. k> 
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1 6 } ms^ii^mn. m s o sAxi: rt 
1 0i^m^-^tmm. m^m 2 m^&^^y a 

[0 00 1] 
[0 0 0 2] 

PEMiiSR«jiiT!tt, yy-Htt, 7y-P-a>/^"- 

A- h ;<> h icttfgr S. 2 fil® a h >- h 
2fio=i bcDMfct/D h>?fci^»f frsK 

«a«£-f«. !/nhMi. 7/-P<!:*V-Hi:<om 

&wr««», PEMjB»««o«MP«*»fc«i«Rr«b* 

»«»oetbTNa f i on^*a^#:7><;t'AS« 
V»S^t*itt&nTt»4 <«^l^a, ri n t e r Im 
Report New Memb r an e-Ca t -a 
lyst for Solid Polymer El 
ectrolyteSystemsJ, P. O. No. 
9-X5 3-D6 2 7 2- 1. P r o j e-c t En 
glneer, R. J. Lawrance. Prepa 
red for University of Cal 
Ifornla Los 'Al-amos Natlo 
nal Laboratory, P. O. Box 16 
6 3, Los Alamos, New Mexico 
87545 by Ge-neral Electrl 
c. Electrochemical Ener-gy 
Conversion Programs, 50 Fo 
rdham Ro ad, Wl 1ml ng t on. Ma s 
sachusetts 0 1 8 8 7, KZ^ TAp p 1 1 
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cation of Perfluoro Carbo 
n SolldPolymer Electrolyt 
es In Fuel Cellsand Elect 
rolyzersJ, by A. B. Lac-ont 
I, General Electric Compan 
y, prese-ntedat American C 
hemlcal Society- PoIymerD 
Ivlslon Topical Workshop 
on P e r f 1 u o r I n a t e d lonomer 
10 Membranes, Fe-bruary23-2 
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Florida). tL^fiim.^^\i, PEMtB^S 
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[0 0 14] m2gO):^)Vti=.vifmM^mt. 2 5 
0 m L S F E P T 7 n >«x;H/' > ■7>f 7 9 X 3 fc 

ai/t, «2 0mL©-fe5';i'hu^g^;i'7>*x>>A:/n 

^H©IKll. OSSXSffi&lQA^. !!i(7l0 0m 
L©«SO. laSNaOHieotKiKlS 0mL©>'pl?J> 

xn, 77X3ort*«i®fiag«8 oic©jajEfc3> 

hD-;Vr«. 79X3«tt2 4^0158 Ot-Cft^U 
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;^3*+»fc8fe5. If-A-WrtSftS^teilSO. 1« 

©SC*fflv>TffHSC1-«. 
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0 0) / [jeai©ine q- (0. lNHCl©$i9[/l 

01 } 

[0 0 16] JUmL 

[0 0 17] ]s«iepEM«s^«%itfi«t, ^mm\zm^ 
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;!tcKJR». 5 0£SXJ:0^$<-eL/T7 0£«»£ 

[0 0 18] i«^>:dC|ftQlT. ^3!l£^{4:»> milzmi 
f*. 4 0?6J:?):*:$l'>jaSiJ©«tt©l»S*^ £1*-5C 

1»izBlti:&-&. X. ««X'&ft:©UbJ:D». 

3li!t|'®Sfl:©iIias:/ayi/U •fnicJ:DJK»e«& 
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[0 0 19] 3 5fiaJ6iOffiti*ffiiKTtt, 
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ot;tf&«-*t*«,. ) 

[0 0 2 7] 7) 1jr>:fjl^^au tLXt&i'tMZ 
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10-2 OmLWjR-f^^jKSWrSffiS^ilJiy^;^ 

[0 0 7 8] «»©«£ 
40 [ 0 0 7 9 ] > h©i¥Wtt. 

GE-LANLfifl5iJ#-h FNew membran 
e-catalyst for Solid Po-1 
yme r Electrolyte Systems! 
No. 9-X5 3-D6 2 7 2-lfc|2«*nTt'»5 

[0 0 8 0] iaft©iifi&i)trn, MBi©«£n©9^¥ 

Sttl84J>i:®HB®««rf-5ai&O^T!S«. 0. 0 0 8-Y 
(0. 0 20 cm) ©r::f:/©*;t-tcJ;tiBB®*v 
50 efi^a2nTV)%z:^<£ffi]0^af).6. SJSIADtIc 
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(8) 



«fM¥4 - 3 6 6 1 3 7 



13 



14 



»2 50pBl (1. 7 2MPa) tftlEU 

[oosniiffiM 1 10 

[0 0 8 2] ro^tqtt, <f!)7 9 4©3fiSfiMZ^K: 

2 5 0'CRi;4. 3 Sit- ' TttS 0 0 0 O^-f X (i' 

9£©1 0 Ot:;f(eJR««U$&l:ffV)«K»«ft«AttA 

CO 0 8 3] KT©J:3»rl.T»iSb&. 
[0 0 8 4] 7>*-a««, H-^ts/^iK a^fiK 
fflfigfll&Cfli«3 > b D-Jl' . V y h 1 

3 2 Le3!f5;:^S0S^K:. «5 2 7 b©7>*-C7 
A'^;V7jl':tD:*-i?^'yx-h, *«»3 9 8. 4g©Na 
» HPO« • 7H» O. i|Sj328. 8gONaH» PO 

4 ■ Ha OKtf 2 10. 8 g© (NH4 ) i Ss Ob & 
Xnfc. ^fc:xV5rhnr:-/i7K*Sf©|Si* 

Trsij&LTtto. oajEteffiau, jJcv^t^tta* 

(Am ^HKXEiJlsm^ltiA 4 8 k P a©E:4ICj!lIJE 

i/fc. Jine. ■&ff4i5iffv>, j*:tsj«w&*6icii5i 

2 5 019(6 (r pm) tcU 5mL©ffihffi«g 

Att-i'v::^nbfjW7;i'3-;i^sjD^> )k\z.mi&. 6 5 
k g © 2 - Dx;u*~;i^'^;i/7;i':tnx5';i-'tf:=; 
;^x-y;^SIoA&. iBS«»«5 0'C»t«L.&i*. 

-CFi SO, F + 2NaOH-^-CF, 



*\'9yj\^^ny.fvy (tfe) ^fxa, «i0 6 0k 

Pa©)EE:^tei»S)l 7 4MHjTSf «*T. ^^^0. 5- 
0. 5 6 7 k g©iiid[T£«fil(Cftl&Uy^. ^ttiK) 1 
8. 1 8kg©TF£3»SSje4tlr£nA&n'&$-7, ftt^ 
Sttltfc. c©jSt, fitiHSffihU, ^*:KgJ8«?S©a 
ffiWiJ-KiR^ji*. •eUT^HHl«©**S)6fll©5?^ 

&. ^xt/i'Xtt, a##«^©«HilR«Xh'J«;/fc!> 

i^©fc!&ta6C;«c$^$sc»*nfc. pvmiimn 

T^T©te©mft#3>4?-^>hSIStr)Bit5yi:. c© 

oic©r9-f5'*fliiUT9'?yf;^sjiasu sia« 

fei;s-a-T*a©a-&»7i'n;*k-hK:Uit. -smifi 

•g-^ir-^SJ^CCIJl 1 OtTS^T (ilf!l9 6 9 P a) 



20 0*sR«H7'fir--c-i«tt»u&. a-g-^i^o^aa 



S, >'V-ISBK*0-r:^hU »14 0 

tt*>l3, l!i!j2 3. 1 8kgT?*4£tJ0*^^)i»ofc. ±12 
©fi^©3JISJIH:. 7 9 4Tft«;:2:«t^4^'3ft. 
[0 0 8 5] S^«J:tt, ^I5a^$91=m4 7 8 4 8 8 2#te 

[0 0 8 6] 7^JPA«;»CiCI|r;i2 5Sfi9^©NaOH» 

TlmLSOl. 2 6-1. 2 8 g©|Bn?a&-3:t. Jn* 

ffill©#«;i't;:-3&)r 2 t)V<Dn a oh ««« LA:. 

[00 87] 
[ft 6] 



SOi Na + Na F + Hi O 



[0 0 8 8] 7/^At4, SfiTiin*iJ»JSlCtt*»n, 

;v A © la D t ttiE a ns:Stia**tt*^ t s v» j; 5 1: u 
fc. S*j>:t«8 BtJ-wg 0"Ci:;li](»U jRtJ-c*© 

;i'A©TtSHi!WISIfc»asn»:V> J: 5 l::9=-x y ^ 

sn&. 

[0 0 8 9] la^mmmmt. mwrni^x^wsLjn 

-CF, SOi Na + H, S04--CF» 



[0 0 9 0] •c-n6©iSifi©;i©aiifT±b'j'> 

JtLTetT©StCtSe:D'CiS8fi«»Cffi«a 

[O091] 

[fl:7] 



SO. H+NaHSO. 



[0 0 9 2] ;i©C8l&SdS-r'&&i6}C. 2fi©«&«tfi£ 
fflsnfti. 7-f;PAtt, a-©}S(;:«*>n, 4-6RfM 

»B*n, *cs-©j§tc3 6>c4-6^ifflfid»nfcc 
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(9) 

15 

[0 0 9 3] nmim:^m\i. 2mi:f)fsin. 

1 0 5 9 44* tlE«Snfc*jSC«£^Tfft)nfc. 

[0 0 9 5] «a(DflaK{R«». 3KB4*ttfSS 2 9 7 4 

[0 0 96] K&7^13S». :^B!^n=^42 7 2 3 5 3 

[0 0 9 7] jffiffsflstt, 5fete§ifflUfcW3K-h, mt 

[New memb r an e- c a t a 1 y s t fo 
r Solid Polymer Electrol- 
yte Systemsj No. 9-X53-D62 

7 2 - 10}i^JC|je-3-rffiS.e,nfc. 
[0 0 9 8] mi&\t, W^-htpW^SteKfeoTSIfP^ 

n-tUT?-xhsn, af^*#tt, «8ot:©«jiiia 

ffi. Iil&4 0 p s 1 g (2 7 6 k P a) ©R^ERtms 
Opaig (2 07kPa) ©TKsfUE-Cft-sai. KG. 

n*i!8«n, Bic*viT rij tuT^sns, 
[0 0 9 9] mi&m 2 

[0 10 0] comi«\t, m e gos^MSSttt^t: 

2 5 0t;St;4. 3 51*- ' TiKS 2 0 OO^S^-TX (^^ 
-f >S>-cm- » ) <0<|ti»Bf»M*^iteflEatr)tK«5 0 

1 0 Or^KJliH&WbS e. ti«Vi)68«Bf«ft«:^)ffl* 

-am H-ni;7;v, e^ffiftmsKSSwisn 
>^D-J^•i;•fr^^3,^s^|;^.&l3 2L«;«f7X3it) 50 

Elfiatlfc, «$J4 4 9. 5 g©y>«='>A'^V7;i':j-n 

^5'3'/X-h. iK&340. 5gONaaHP04 -7 
Hs O, lil!;2 8 1. 5 8(0NaH> PO4 • H> ORZf 
17 9. 2 go (NH4 ) » S» O. fiAtVfc. KJtW 

0. oajEEic^stu j*:t»T7f;igtta# ae*) swa 

Tfi*ll&l»4 4 8 k P aOffiAfcJnffiUfc. cntt. 

4LORBl*&tFK-r:i->*SjD^, flU^SgSHt&U 
i?^i^S» hSlnflUfc. K««e«2 5 0 r pmtU 4^? 

25. 64kga)2 - 7;v*u x;v*::i;i^;v7 

fCilL&tS, TFE:«JX-S, «1 0 6 0kPaOE:ft 
te»l 7i)>Wtr3S"r«**C, »^>0. 5-0. 56 7k 

goasTrs«;«tftJ&L.&. -&tffi2 3. ekgfflT 



«fffl¥4 - 3 6 6 1 3 7 

es«fo?&«i3-f;v«ai/T»sr-2 o'c®:/7-f> 

jrX$fll;6W:&Iia (fifi©;^ briMf««, -euT? 

xyi'xssttSfc^UT. -t-nsttjflL, fii^'f3^>* 

CiDISOigbft^Ufc. S-&{^sdr-#fejJ:K:»l l 0 
ICTUffiT ()ilSl9 6 9P a) ErtERHH^-f-V'-T-tt 

CiOrXhU iS9l 5 0 ppm-7*S;it§affiL' 
Jji|iLftfi^^©Sft«»«'D. Il!l3 4. 4kgT 

[0 10 1] S^«t:©SfiSS». 7 6 9-7j&«C2:«s 

[0 10 2] fiiMi«iii(zE«sn/&:^cj:DCiii3n 

[0 10 3] ^«iiai«©?»3n«i»jiii> HI icdft 
an, r2j t^fftttsn*. 
[0 10 4] mm 3 

[0 10 5] ;:©*isws, *sj7 4 6©aasaMmc 

2 5 Ot;&C^4. 3 5&- ' T*SJ1 000 O^'fX 

-f >g>-cni- » ) (nmi-^mmmimMmztii 2 

«01 0 0"C*®JKi£^L.aS{CiSSV5j!Sffm}l6@*ffl* 
£#t-5X;i'3t;x.vi'»fRS-&fr©SiiSS-r. 

> h n-;!/ • S^^ery hft«;tfc 1 3 2 L«^f9XH»3 

S^t;*!::. )|!94 4 9. 5g©7>*X'>A'^;l'7JV^D 
;ti'3'/X-h. iK)3 4 0. 5g©NatHP04 -7 
H> 0« )|I1I2 8 1. 5g©NaH> P04*HtO&C^ 
17 9. 2 gffl (NH4 ) 2 Ob SAnfc. KfS* 
^*CfcXl/i?hDXtxi?EAtP©K»'CM«UT« 

0. oftffite»«u *vi"P?RStta# (**) *»A 

TS«ffll«i|!fl4 4 8kPa©)E*tinJEL/ft:. Jintt. 
^W4lHlfTV\ ;*CtSj&»S;$6lcl|l»aiL)t. I(i5i8 
4L®jill»*&i;iR'f:i->*SilIi, »»Sg&@IS&L. 
i?tiry hSDnllll/ft:. ^9S/mf:m2 5 0 rwmCU 

;*:fciK» 1 5 mL ©^ffjhJPJW^tfi'f VT^D tf;^7;^3- 

JkSjSU^. JJCfC 1 8. 3 k g® 2 -7;V:tPX;i'3f!X;V 
'^JV^^il/^nx^iUfxjVx-^^/l.^liO**:. Iftft««(|i!» 
eOtlcBUfct^. TFEjtfXfe, 3Bl 3 2 5kPa 
OJE*fc*5l 7i>ffiT»-r5aT. ««-0. 5-0. 5 
6 7kg ©MSTKi&flJt^bfc. ^IHB 20. 5 k 

goTFE«iKie;li>cini6n«*T. «tJS«sitfc. 

«ji«>s ■tLT^yMi«©**Ef6=lt®>'t^rs,hfcllD 
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(10) 

17 

8iiSJ*tlClraJ»L/, »$fctT^T©ffi® 

OfCUST (»96 9Pa) iaCRilH9'f+— T- 
3. ttllfcJ;r)T-;^hU» «1 5 ODpmT»»*;ii:S 
a^^OSftfifitt. 7 4 6T 

[0 10 6] 4 

[0 10 7] ii©55rttTtt, 2a©a##:«t»s*n. 
a^^t: I tt, «i,isaasRc;fivij§M#ai!ii«fewr« 
a'g-^o«q-c««. iaaait. iii!)8 7 9T»o, 

Wlfr»»*ttfitt. *?I4 3 8 0^«-fXTf*tJ&. 10 0 

[0 10 8] 7:'*-a«is. H-/^;/7;k a^fiiit 

3 2L«t:Kf9X90E^(:, 19449. 5 g©7>'E 
-'>i»'^;V7Jl/*n:t5'^'/'X-h, *S)34 0. 5 g© 
Naa HPO4 • 7Ht O. 11^2 8 1. 5g©NaHt 
PO« -H, OSr;i7 9. 2 go (NH4) 2 Si O 

8 SAn&. fi*£?«s, <«:Kx>i'hn=5'i5'jE*tt© 
K*'Pji!3gL<T«o. oaffite»«u j*ct»T;pgtta 

^ (Sm £ft]^TSJ&B^«!l4 4 8 k P a ©EEAlCAl 
BEUfe. cn\i. •&«-4IlffV>. JJcfcSiSltSSeiCl 
iHlS^ftUfc. i»8 4LOSlM*Rt;ilR'r:f>**lia^, 

SOrpmCU *K:16. 8 k g©2 -7;V:^-DX;i' 

S*iil95 0"C(caL.!tt^> TFE;tf;^«. iKJi 1 1 3 
kPa®ffi*K:|(!ll7i)>M-«if6*T. »i^0. 5- 
0. 5 6 7 kg©aSTSjB»Kftl&l/fc. ^W«2 
3. 0 kg©TFE«f£«lliC:»lA&n«$-C. 

9 T- y X B. a#*«»©ii'«Rt;x f u K i'i'© so 




i^BS¥4 - 3 6 6 1 3 7 

r/'y-iyjkifi. )ifii«f©?&ai3-fA'*aUTiB-2 0'c 
©:/7'r>s«iaiL.T7x">i';^*s»L, shssu 

S-a-T#«©a^#7i'n^^- httft. ««l)}t^7 
ft. ^T-v^X&SA'icAlS (Sa©;!ic) urn/iid 

g»K:»l 1 CCTStar 0»9 6 9 P a) HlERIIh- 

t^M^aVIt, ¥lCLfca'&{4:©afi&(t;»>D> i»2 
1. 1 kgT*%Ct**iJ'*>'3&. 
[0 10 9] a^#©^fiafi(i. 8 7 9-?l&&^jlll£ 

*nfc. a^#B, 0. 0 5 6 5'r>9'®^«tc±0 2 

5 0'CXtf4. 3 5|}>- » T»M*ttafct3V»Tr;^ h 

b, iiastt4 3 8 04*^" a^ 
I »fijfiisnT. 8 o©sfiaa&«t--5«tjgi 
ViSK^«!iSS*rsa^#«±^u&. loot:©* 
mut. 5 2xr*ofc. 

[0 110] 7>*-»m H-Ay7Jk g&SIt 
ffl««B»«ltSE3 > hn-;l/ • y^^ry h 1 
3 2 L«^f9X35DK«SlttC. J&S 2 7 g©7>^X'> 
A'^)Vy}V'tnti;9JX'-h.m3 9B. 4g©Na 
> HPO4 • 7H» O. »3 2 9g©NaH» PO* • 
H» 0&Xf2 1 3 g© (NH4 ) « S» 08 SAnfc. 
SJfisBS, ^{cxUi7hnxs'irm:^)W©Si*-rffi5)gU 
T«0. OSLECSPaiL'. (SS) S 

tDiLTSJt:««t!l4 4 8kPa©EAlC2lD£b%:. Ctl 
tt, ■&«-4ilfTK *K5J*Wfe4 6fclia»Slbfc. 

ln9gL©iBis^^&c^si'f:t>^K&llDAv »i$i§&nig 

U i^^a^y hSlD!»Ufc. a»»Sft2 5 0 r pmC 
I/. ^iC 2 5. 7 kg© 2 -7;V:f nXJI/:i^x;K;P7 
;l.:rnx5^;n;x;Px-5fASJD^L3t. fiaA^WSCC 
taUfciS. TFE^f::^*, »! 0 6 0kPa®ffi:^I 

mn»Nirmt^ii-c. mo. 5-0. 667k 

g©a«TEJ6«IC«J&Ufc. -&ttiil*r2 3. 3kg©T 

7*, «(I^Sff±U %icSX£«®acn«^ICi!9cSi& 
*VT^l.#fiS©*SS««©'7Y^r.y hUapA 

tt, a??#fi#®^>»ac^;^h'jyfc;>i^©&»ics6 
a, js«®5'>:^/-?;v:/gBiitT, ii-iiffiomafltsse 

«li&;*:tJ)Df»L, K^KlUTifeT®*!©* 

$S«®?&fiia-i';i'*abT»-2 o'C©:/9'f> 
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(11) 

19 

2r;^$ffiAi tennis (Sfi©*) UTlBi*^*. -^-LT? 

teJ:ti»?)Sl/tt»l/Jt. 2-&»y-+«J*:fcilSri i o 
■CTSST (*!j9 6 9 P a) IsienfilH5-1''\'-T-Ba 

[0 111] S-&(t:0^fi£fitd, 7 7 9?<6'6^ji)g J0 
atlfc. 0. 0 5 6 5-f>?^(l. 44m 

m) ©€'fffcJ;D2 5 0'CRt)f4. 3 SIJ"- > tTAST 

tt«}41 2 10 0 OiS-f XT*«tt*t»«»ofc. «■& 

S®S&«:©ffi3«WS6ti. fffSStlT±i2®*frT5 2 
0 0 0:i?'fX©»lS«3Ki«£#^fco ::nB7 6fi*x 
(0S^« I I Kt;2 4SftXcr>S^{4: 1 SrSUfe. 

> Hosai»ttffi«. 5 2 0 0 0 r ktn^ 

•tuTi 0 o'c*«iRja5 2Sft%T?a5 0. as 

Uii8 0 5T£«^2:«t^)9»-3&. &#ft:l&c;i I 

©r/P-VKB, Sfete«lCE«bS:J:5C7w;i'AC« 

[01 12] Jt«S>0i 1 

[0 113] 1 ioo<omsm&mr%, Naf i o 

n 117 a:«#W-enfcT&JE©jKiR«ffifi-&fl:©7^' 
;kAS, M2iyE7-fe>:/U-T«a3l;T. Slfl«i!llfcE 

[0 114] Na f I ontt, i:©?giMIST«3£Sn& 
*ftJR*ailC«"9 X^X h Sn, 3 0 . 5 X©*RJR 

[0 115] axm 2 

[0 116] co«9», ^momi^foyk'Stm^ 
[0 117] !:<om\t, mioo o<D^miimmf\z3 

0O'C&y4. 3 5»- ' ■r«l9 2 00 0:3«'fX (y^f 40 

>»-cm- » ) m^^nmummmK.i^2 s. 

7 as© 1 0 0 'C*EiRSWUS €> tSV»«!S)H«m«*a 
:«j«^TSXJl.:«^r;yir»3f{m-&flc©«ji;&^T. 7> 

3 > hn-JI/ • 5?^^r.y 1 3 2 L^^f 

OSJfc:«fc, »5 2 7g©7>'^r.'>/»'<;i'7;i'5j-n* 

jr^/I-K I(I?J39 8. 4g©Na8HP04 • 7H 
9 O, *?I3 2 8. 8g©NaHj PO4 -H. ORXfl 
7 9. 2 g© (NH4 ) » S» O. SXnfc. 




«fffliF4-3 66 137 

0. O^trtfSU <fcl^)77F^fi«^ CSX) 
TS;e«S»4 4 8 k P a©E:*fciDffiLfc. Jinii. 
^ih4[lffv\ ^tc£«4i«S6(ciil»Ml.;t:. (as 
4L©KSftftr;iR-^:4'>;!KSaPA, (IHtS&BRttb. 

57Yiry hSJnj^Ufc. «i$g£l|i92 5 0 r pmizV, 
'A\Z 16. 77kg©2 -y)V:i-aXjV-^—)V^)Vy)V 

ai/fct*. TFBifX*, )!!&14 3 9kPaOE*fc 
«1 7i}-WTSrS$T, «4^0. 5-0. 5 67 kg 
©i^-rS««»tfiaiSL'fc. ^«-«2 3 kgOTFE«t 

ifes^^iku, ^*:(ca«€»©§ws»^>ic?>ct»*. -eu 

fifli:©»IBX!:;x h 'J y tf >i^©«:ii)lCS eJC*€r«:S 

Sfc^snfc. (^««)*sa:sicJ:»3tt:RUfc«, jiai© 
ess^^cicaDtti/, *atUT^T©4!io*«*c3># 

-^>hS«(Dm>fc. COS. •:fy>(>^ifl. ms^* 
©?&5^a-1'Jl'Sill,TI|&- 2 0X:®y7'f >SIISIL,T 

tzmm. (fifi©*) L'TilWlS«. JE-UT^T^yi'XS 

r (»9 6 9Pa) isteraiiH^'f^-Tr-teeyftu 
fc. 

[0 118] S#«i:©*-«S. ^•I'v'V-iit 
&. #l«U/S:fi-&fls©S«4a*>f), li5»2 6. 2kgT? 
[0 119] S-&^©3UtStt, 10 0 l-VA^Ct. 

[0 12 0] ±mnismzi:r>fBimi!nitm^i^ifi^» 

^}V£,\it, u&UE\zi&m-&ru sstt«i©«»Trx 

n, rc-2j 4:««-tten&. 
[0 12 1] Slffitfat±ip9g6*M::*-3fc;a 
[0 12 2] J±«W1 tfteOfct^f. SdSWi, 

's©«mos6Cffi*©av>i^««^6n, sstci^ii; 

[0 12 3] it«E^*!12H. 2f:SSM®t5H©^t-0 2 5. 7 
?S®*KiRS^rUft:. Sllfi<ltt> *^Di®«Bi1-®»« 
S^(*:H:. *^M®ttl6®«aEiC*3ft:oTl^«6)i«*0 

[0 12 4] Hli^S. ;iroS*MSffi©S-&«:RC^«S 



—295- 



21 

X®*RiRRt;i 0 0 OCOSfifittS^-rs. HI ©ft 

[0 12 5] *fEMifie*«)fifi5fcsifc«rr4^atL. 

D 3 8 3 5rXh}£fcJ:f3^ae)5tl%J:5»a^#0 

[0 12 6] ^^i]mm&7^)\^j^<a^w&mzm 



(12) **|IB¥4-36 6137 

©S^^(i« L awr e nc e E.Nell sen. 
rPo-lymer Rh e o 1 o gyj . Ma r c e 

1 Dekker. Inc. Pub. 1 9 7 7, p. 6 
3©j:5)iXfRtaBI$nTViSJ:5C, Sfi^^i'v' 

3 >ic«:?v>T2a©*«taift?.s^*©:/u>'Hs 
«jfi1-*i:ifcJ:0»***i«B-fT»«t3&. 
S©ff»*». J:©»Plrj:Dffh»T#SJ:t!fit»enT 

\zmrs\>x. m^mt. 7 6 x©m-©fi-&#:Rr;2 4 
x©ji-©s&#©ifcr:^w> H^rnfc. 2 a0S^{t: 
©«6n&:ru»'a. 8 0 3©ssa*, 250*0© 

4. 3 5g>- 1 xXhjIST5 2 0 00JK-1'X©»M» 

z^tt, fai'csiJSW4-ew*3n«. ^san^iStttc 

[09©ffi«7a:gi;^] 
il7 [Bi] ;4c%99©SI%0IIKCXJtC^J©5^Sffill%^-r. 



1] 
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(13) «^ffl¥4-3 66 1 37 

7;<U*'&*H7'+*XiM( 77478 7^U*^H^«^^*X*H 77531 

> 2546 200 

T^U^^Hr+IJ-X^tl 77531 UlV 
401 
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